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The asymmetric unit of the title compound, Ci 6 H 16 N 2 0 3 , 
contains four independent molecules with different conforma- 
tions; the dihedral angles between the two benzene rings in the 
molecules are 39.7 (3), 45.4 (3), 50.6 (3) and 51.6(3)°. 
Intramolecular O— H- ■ -N hydrogen bonds are observed in 
the molecule. In the crystal, N— H- ■ O hydrogen bonds link 
the molecules into two crystallographically independent 
chains propagating in [010], and each chain is formed by two 
alternating independent molecules. Weak C— H- ■ O inter- 
actions also occur. 



Data collection 

Bruker SMART IK CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.985, r m „ = 0.988 

Refinement 

R[F 2 > 2a(F 2 )] = 0.083 
wR(F 2 ) = 0.224 
S = 1.02 

11954 reflections 
780 parameters 
4 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



44105 measured reflections 
11954 independent reflections 
5160 reflections with / > 2cr(/) 
R<„, = 0.095 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

Ap mi „ = -0.22 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


02-H2- ■ N2 


0.82 


1.93 


2.649 (4) 


146 


05-H5A-N6 


0.82 


1.88 


2.606 (5) 


147 


08-H8- ■ -N3 


0.82 


1.85 


2.580 (4) 


147 


011-H11-N8 


0.82 


1.92 


2.638 (5) 


146 


N4-H4- ■ 06' 


0.90 (1) 


2.08 (1) 


2.965 (5) 


171 (4) 


N5-H5-09" 


0.89 (1) 


2.05 (1) 


2.932 (5) 


170 (4) 


N1-H1---012'" 


0.90 (1) 


2.10 (1) 


2.984 (4) 


169 (4) 


N7-H7-03 


0.90 (1) 


2.14 (1) 


3.039 (5) 


178 (4) 


C6-H6-04" 


0.93 


2.56 


3.452 (5) 


160 (4) 


C24-H24- ■ 06' 


0.93 


2.58 


3.374 (5) 


143 (4) 


C35-H35-01 v 


0.93 


2.56 


3.436 (5) 


157 (4) 


C39-H39- ■ 09" 


0.93 


2.52 


3.319 (5) 


144 (4) 


C19-H19- ■ O10 vi 


0.93 


2.52 


3.429 (5) 


164 (4) 


C53-H53- ■ 07 vi 


0.93 


2.37 


3.266 (5) 


161 (4) 


Symmetry codes: (i) — x 
x. -y, z~l; (v) x, -y, z -t 


f l,y + l,-z + 
- 1; (vi) -x + 2, 


-y + 1, -z 


1, v, — z + §; (iii) x 
f 2. 


y-l,z; (iv) 



Related literature 

For the biological activities of benzohydrazide compounds, 
see: El-Sayed et al. (2011); Horiuchi et al. (2009). For the 
coordination structures of benzohydrazide compounds, see: 
El-Dissouky et al. (2010); Zhang et al. (2010). For normal 
values of bond lengths, see: Allen et al. (1987). For the crystal 
structures of similar compounds, see: Suleiman Gwaram et al. 
(2010); Liu et al. (2011); Zhou et al. (2011). 
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Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Hebei Province (grant No. 2010137) and the Research 
Development Foundation of the Agricultural University of 
Hebei. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5243). 



Experimental 

Crystal data 

C 16 H 16 N 2 0 3 
M r = 284.31 
Monoclinic, Fife 
a = 24.871 (2) A 
b = 10.235 (1) A 
c = 23.855 (2) A 
P = 103.646 (2)° 



V = 5901.0 (9) A 3 
Z = 16 

Mo Ka radiation 
Ijl = 0.09 mm~' 
T = 298 K 

0.17 x 0.13 x 0.13 mm 
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N f -(2-Hydroxy-4-methoxybenzylidene)-4-methylbenzohydrazide 
Yan Zhang, Min Liu and Jing-Jun Ma 

Comment 

Benzohydrazide compounds are well known for their biological activities (El-Sayed et ah, 2011; Horiuchi et ah, 2009). In 
addition, benzohydrazide compounds have also been used as versatile ligands in coordination chemistry (El-Dissouky et 
ah, 2010, Zhang et ah, 2010). As a contribution to a structural study of hydrazone compounds, we present here the crystal 
structure of the title compound, that was obtained as the product of the reaction of 2-hydroxy-4-methoxybenzaldehyde 
with 4-methylbenzohydrazide in methanol. 

The asymmetric unit of the title compound contains four independent molecules with different conformations - the 
dihedral angles between the two benzene rings in the molecules A, B, C, and D are 39.7 (3), 45.4 (3), 50.6 (3) and 
51.6 (3)°, respectively. The bond distances and angles are within normal ranges (Allen et ah , 1987), and agree well with 
the corresponding bond distances and angles reported for closely related compounds (Suleiman Gwaram et ah, 2010; Liu 
et ah, 2011; Zhou et ah, 2011). 

Intermolecular N — H— O hydrogen bonds (Table 1) link the molecules into two crystallographically independent chains 
propagating in [010], and each chain is formed by two alternating independent molecules. Weak intermolecular C — H--0 
interactions (Table 1) consolidate further the crystal packing (Fig. 2). 

Experimental 

To a methanol solution (20 ml) of 2-hydroxy-4-methoxybenzaldehyde (0.1 mmol, 15.6 mg) and 4-methylbenzohydrazide 
(0.1 mmol, 15.0 mg), a few drops of acetic acid were added. The mixture was refluxed for 1 h and then cooled to room 
temperature. The white crystalline solid was collected by filtration, washed with cold methanol and dried in air. Single 
crystals, suitable for X-ray diffraction, were obtained by slow evaporation of a methanol solution of the product in air. 

Refinement 

N-bound H atoms were located in a difference Fourier map and were refined with a distance restraint, N — H = 0.90 (1) A. 
The O- and C-bound H atoms were geometrically positioned (C — H = 0.93 - 0.96 A; O — H = 0.82 A), and refined as 
riding, with UJ(H) = 1.2-1.5 U^(C, O). 

Computing details 

Data collection: SMART (Broker, 2007); cell refinement: &4/2VT (Bruker, 2007); data reduction: SAINT (Bmker, 2007); 
program(s) used to solve structure: SHELXS (Sheldrick, 2008); program(s) used to refine structure: SHELXL (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL 
(Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, with the numbering scheme and displacement ellipsoids drawn at the 30% 
probability level. Hydrogen bonds are shown as dashed lines. 
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Figure 2 

A portion of the crystal packing viewed approximately down the c axis. Dashed lines denote hydrogen bonds. H-atoms 
not involved in the hydrogen bonding have been omitted for clarity. 

iV'-(2-Hydroxy-4-methoxybenzylidene)-4-methylbenzohydrazide 



Crystal data 

C 16 H 16 N 2 0 3 
M T = 284.31 
Monoclinic, Pile 
a = 24.871 (2) A 
b = 10.235 (1) A 
c = 23.855 (2) A 
p= 103.646 (2)° 
V= 5901.0 (9) A 3 
Z= 16 



F(000) = 2400 

D x = 1.280 Mgnr 3 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 2886 reflections 

(9 = 2.5-24.5° 

^ = 0.09 mm-' 

r=298 K 

Block, colorless 

0.17 x 0.13 x 0.13 mm 
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Data collection 

Broker SMART IK CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scan 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.985, r max = 0.988 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > laiF 1 )] = 0.083 
wRiF 1 ) = 0.224 
S = 1.02 

11954 reflections 
780 parameters 
4 restraints 

Primary atom site location: structure-invariant 
direct methods 



44 1 05 measured reflections 
1 1954 independent reflections 
5 1 60 reflections with / > 2o(I) 
R mt = 0.095 

#max = 26.4°, 9 min = 2.1° 

h = -31— >31 
/fc = -12->12 
/= -29^28 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[o\F 2 ) + (0.0563P) 2 + 5.6542P] 

where P = (F 2 + 2F 2 )/3 
(A/a) max < 0.001 
A/w = 0.22 e A~ 3 
Ap mm = -0.22 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *ITJ 


Nl 


0.92673 (14) 


0.1214(3) 


0.79103 (16) 


0.0488 (9) 


N2 


0.87322 (13) 


0.1356 (3) 


0.75857 (14) 


0.0466 (9) 
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0.0515 (9) 
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0.70371 (17) 


0.0541 (10) 
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0.45980(15) 


0.3732 (3) 


0.81847 (16) 


0.0521 (10) 
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0.49060 (14) 


0.3495 (3) 
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0.0481 (9) 


N7 
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0.6256 (3) 
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0.0529 (10) 
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H2 
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0.7252 


0.098* 


03 


0.94118(12) 


0.3387 (3) 
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n ih d 


0 7Q1 f\ 

yj. ly 10 




n S7?s 

yj.j / zj 
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H64C 


0.8235 
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0.5443 


0.138* 




H4 


0.5578 (19) 


0.9566 (15) 


0.699 (2) 


0.080* 




H5 


0.4583 (19) 


0.4573 (16) 


0.8081 (19) 


0.080* 




HI 


0.9400(18) 


0.0397 (19) 


0.796 (2) 


0.080* 




H7 


0.9532 (19) 


0.5417(17) 


0.8220 (19) 
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Atomic displacement parameters (A 2 ) 




jjxx jjn 


U 33 


JJ12 


LP 3 




Nl 


0.043 (2) 0.034 (2) 


0.057 (2) 


-0.0033 (17) 


-0.0111 (18) 


-0.0006 (18) 


N2 


0.042 (2) 0.042 (2) 


0.050 (2) 


0.0001 (17) 


-0.0025 (17) 


0.0000(18) 


N3 


0.050 (2) 0.037 (2) 


0.063 (2) 


-0.0019 (18) 


0.0037 (19) 


0.0036 (19) 


N4 


0.050 (2) 0.039 (2) 


0.066 (3) 


-0.0056 (19) 


-0.002 (2) 


0.001 (2) 


N5 


0.060 (2) 0.038 (2) 


0.052 (2) 


0.0041 (19) 


0.001 (2) 


0.0029(19) 
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0.047 (2) 0.043 (2) 
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-0.0017(18) 


-0.0030 (18) 
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-0.0037 (19) 


-0.005 (2) 


0.0065 (19) 


N8 


0.053 (2) 0.043 (2) 


0.049 (2) 


0.0020(18) 


-0.0011 (19) 


0.0088 (18) 
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0.0408 (18) 0.057 (2) 
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-0.0017 (16) 


-0.0155 (17) 


-0.0038 (18) 
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0.059 (2) 0.0347 (17) 
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0.0022 (15) 


-0.0122 (18) 


-0.0086(17) 
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0.066 (2) 0.0397 (19) 


0.068 (2) 


0.0004(16) 


-0.0092 (17) 


-0.0013 (16) 


04 


0.081 (2) 0.056(2) 


0.059 (2) 


-0.0042(18) 


-0.0145 (19) 


0.0089 (17) 
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ai^ i A ""1 C TT")C 

C34 — C35 — H35 


1 1 A C 

119.5 


A~1 1 O AA O TTO 

Cl8 — 08 — H8 


109.5 


AA /I A "> A (~ 

04 — C36 — C35 


116.6 (4) 


C52 — 010 — C55 


118.6 (4) 


AA /I /~1 1 A A~1 1 1 

04 — C36 — C37 


111 A / A \ 

123.4 (4) 


/~\ r (\ AA 1 1 TT1 1 

C50 — Oil — Hll 


109.5 


A ""> C a~( n a a^ ") "7 

C35 — C36 — C37 


1 1 A A i A\ 

119.9 (4) 


/~11 s- < | f~\ i 

C2 — CI — Ol 


11/1 1 / /I \ 

124.3 (4) 


/~">0 A" 1 0 1 A-1 0 A 

C38 — C37 — C36 


1 1 O A / A \ 

118.9 (4) 


C2 — CI — Co 


121.1 (4) 


C38 — C37 — H37 


120.6 


01 — CI — C6 


114.6 (4) 


A~< 1 A Ail T Tin 

C36 — C37 — H37 


120.6 


A • 1 A ""A /- < -> 

CI — C2 — C3 


I in C / /I \ 

119.5 (4) 


A"« o "7 /~i")0 a^ O O 

C37 — C38 — C33 


111 /" i A\ 

122.6 (4) 


A < 1 /~11 t ti A 

C 1 — Lz — Hz A 


120.3 


C37 — C3 8 — H3 8 


1 1 O H 

118.7 


C3 — C2 — H2A 


120.3 


Ail 1 A~i 1 O T T1 O 

C33 — C38 — H38 


118.7 


AA 1 i-i^ /~i1 

02 — C3 — C2 


1 1 "7 O / /I \ 

117.8 (4) 


XT/" A~1 O A* Ai -) -) 

N6 — C39 — C33 


111 1 / A \ 

121.2 (4) 


r~\i i a 

02 — C3 — C4 


111 1 /I \ 

121.1 (3) 


XT/" A ^ ~) f ~» t T"> r\ 

N6 — C39 — H39 


1 1 A A 

119.4 


C2 — C3 — C4 


121.1 (4) 


AiT1 A~( O AV TTIfl 

C3 3 — C3 9 — H3 9 


119.4 


A /- /~1 yl A~1 1 

C5 — C4 — C3 


117.4 (4) 


A~v A A^ A Al XTC 

06 — C40 — N5 


121.5 (4) 


C5 — C4 — C8 


1 1 A r\ / a \ 

119.2 (4) 


A~v A A " /I A\ A * /I 1 

06 — C40 — C41 


111 r / a\ 

122.6 (4) 


C3 — C4 — C8 


123.4 (4) 


XTC / " A r\ A • A 1 

N5 — C40 — C41 


115.9 (4) 


A ' A /~\ r f • a 

Co — C5 — C4 


111 A / A \ 

122.0 (4) 


A~i A A " - /I 1 A " /I A 

C42 — C41 — C46 


117.9 (4) 


a * / s~\ c Tim 

Co — C5 — H5B 


119.0 


/~i H 1 A y| 1 A ' 1 A\ 

C42 — C41 — C40 


1 1 O T / A \ 

H8.7 (4) 


C4 — C5 — H5B 


119.0 


/- • a A A~i /I 1 A~" /I A\ 

C46 — C41 — C40 


111 A S A \ 

123 .4 (4) 


C5— C6— CI 


118.9 (4) 


C43— C42— C41 


120.3 (5) 


C5— C6— H6 


120.6 


C43— C42— H42 


119.8 


CI— C6— H6 


120.6 


C41— C42— H42 


119.8 


Ol— C7— H7A 


109.5 


C44 C43 C42 


121.6(5) 


01— C7— H7B 


109.5 


C44— C43— H43 


119.2 


H7A— C7— H7B 


109.5 


C42— C43— H43 


119.2 
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j~\ 1 ft ^ T TT/' 

Ol — C7 — H7C 


109.5 


TT"7 A Tin/^ 

H7A — C7 — H7C 


109.5 


T T "7 r-> ft^ T t -7 ft 

H7B — C7 — H7C 


1 AA C 

109.5 


\Ti ftO ft /I 

N2 — C8 — C4 


122.7 (4) 


\Ti ft o TTO A 

N2 — C8 — H8A 


118.7 


ft a ft o TTO A 

C4 — C8 — H8A 


118.7 


ft.O ftA TvT1 

03 — C9 — Nl 


122.0 (4) 


03 — C9 — CIO 


122.3 (4) 


TVT1 /" ("i /-lift 

Nl — C9 — CIO 


115.7 (4) 


C15 — CIO — Cll 


118.1 (4) 


f • \ r ft | ( \ ft ft 

C15 — CIO — C9 


i in f { A \ 

119.6 (4) 


Cll — CIO — C9 


122.3 (4) 


f • i ft /—\ i \ f • i ft 

CIO — Cll — C12 


1 ft ft l-l / A \ 

120. 7 (4) 


a nil TT11A 

CIO — Cll — H11A 


1 1 A / 

119.6 


r ~* i ft /- i i T T 1 1 A 

Cl2 — Cll — HllA 


119.6 


ft 1 fi \ ft ft 1 1 

C13 — C12 — Cll 


121.3 (5) 


/-1 1 i /-in tti n 

C13 — Clz — Hlz 


119.4 


/—I 1 -1 /-I 1 ft TTI 

Cll — C12 — H12 


119.4 


C12 — C13 — C14 


118.1 (4) 


C12 — C13 — C16 


121.0 (5) 


/"i i /i ft | -> /- •]/- 

C14 — C13 — C16 


120.8 (5) 


C13 — C14 — C15 


121.3 (5) 


f- * ■* 1 /"^ -t A TTI A 

C13 — C14 — H14 


119.4 


ft i f z' ' 1 A T T 1 A 

C15 — C14 — H14 


119.4 


/-ii a /~> 1 f ft I /I 

CIO — C15 — C14 


1 1A C SC\ 

120.5 (5) 


r ' -i ft /—i i — tti r 

CIO — C15 — H15 


119.8 


Cl4 — Cl5 — Hl5 


119.8 


/"i -1 -7 /~1 -i /- T T 1 /" A 

C13 — C16 — H16A 


109.5 


/~i 1 1 i~< 1 TT1^T) 

C13 — C16 — H16B 


109.5 


TT1 S A /— 1 1 TTI / T~"i 

H16A — C16 — H16B 


109.5 


/— 1 1 1 /"I 1 X TT1 /" /"I 

C13 — C16 — H16C 


109.5 


TTI/'A ft 1 /- tti /"/n 

H16A — C16 — H16C 


109.5 


tti £n r 1 ! £ tti /:r" 

H16B — C16 — H16C 


1 AH C 

109.5 


f ' ft /-I 1 « /—I 1 ft 

C22 — CI 7 — CI 8 


1 1 1 ft / y| \ 

117.2 (4) 


f • ft ft /~i 1 "7 ft ft ^ 

C22 — C 1 7 — C24 


120.7 (4) 


/- • i ft /~t i ^ /" 1 ft * 

Cl8 — Cl7 — C24 


122.1 (4) 


08 — C18 — C19 


118.1 (4) 


q f 1 1 O ft 1 T 

08 — C18 — C17 


i ft ft ft / A \ 

120.9 (4) 


r * 1 ft /—i 1 o f 1 1 ^7 

Cl9 — Cl8 — Cl7 


1 ft 1 ft / A \ 

121.0 (4) 


/ 1 1 o ft i c\ ft -\ ft 

Cl8 — Cl9 — C20 


1 i ft -7 / A\ 

119.7 (4) 


ft 1 Q ft 1 ft TTI A 

C18 — C19 — H19 


120.1 


✓~1 ft ft /—i 1ft TTI A 

C20 — C19 — HI 9 


120.1 


ft i ft ftift /ft "7 

C19 — C20 — 07 


115.2 (4) 


C 1 9 — C20 — C2 1 


120.7 (4) 


07— C20— C21 


124.0 (5) 


C22— C21— C20 


118.8(4) 


cii— cii— m\ 


120.6 


C20— C21— H21 


120.6 


C21— C22— C17 


122.5 (4) 



C45 — C44 — C43 


1 1 H O /C \ 

117.8 (5) 


C • A r C A A /~i A T 

C45 — C44 — C47 


121.1 (5) 


C43 — C44 — C47 


121.0 (5) 


a a a c /-i a s~ 

C44 — C45 — C46 


121 .5 (5) 


A A /"< A C Jl A C 


119.2 


C46 — C45 — H45 


119.2 


C45 — C46 — C41 


1 1A T /f \ 

120.7 (5) 


C45 — C46 — H46 


119.7 


C41 — L46 — H46 


1 1 A *7 

119.7 


/-i ^ A f ~* A ~7 T T A "7 A 

C44 — C47 — H47A 


109.5 


C44 — C47 — H47B 


1 AA C 

109.5 


TT^n a /~i a ^7 T T /I TTI 

H47A — C47 — H47B 


109.5 


a a ah n AHi™* 

L44 — L47 — H47C 


1 AA C 

109.5 


TT/iT t ri <n T T i -7 

H47A — C47 — H47C 


1 AA C 

109.5 


T T A 1 r> /- ^ /( ~i T T /I T/^ 1 

H47B — C47 — H47C 


109.5 


s \ a /~\ a o T T A O A 

04 — C48 — H48A 


109.5 


04 — C48 — H4oB 


1 An c 
1U9.J 


H48A — C48 — H48B 


1 A A C 

109.5 


/ \ A A ft TT« O/^ 

04 — C4 8 — H4 8 C 


109.5 


TT/IO A ft in TTylO/^ 

H48A — L48 — H48C 


1 AA C 

109.5 


H4oJ3 — C4o — H4&C 


1 AO C 

1U9.5 


ft TA ft /I ft ftC/l 

C50 — C49 — C54 


11-7 H / A \ 

117.7 (4) 


ftC/"\ ft /I C\ ftC/' 

C50 — C49 — C56 


123.6 (4) 


f • C A ft A ft f ' C f~ 

C54 — C49 — C56 


1 1 O O / A \ 

118.8 (4) 


Oil — C50 — C49 


120.5 (4) 


fti i ft c A ft c 1 

Oil — C50 — L5 1 


I 1 O A i A\ 

II o.9 (4) 


ft /l ft ftCA /if 1 

C49 — C50 — C51 


1 i a r i a \ 

120.6 (4) 


pro ft r 1 ft C A 

C52 — C5 1 — C50 


1 1 A H { A \ 

119.7 (4) 


n pr 1 Tjf i 

CD2 — C5 1 — Ho 1 


1 OA -) 


ftf"ft /"If 1 TTf 1 

C50 — C51 — H51 


120.2 


ft. -1 ft ft r- ft /-i ^- -) 

OlO — C52 — C53 


115.3 (4) 


A1 A ft CO ft c 1 

010 — C52 — C51 


1 1 "5 / A \ 

123.6 (4) 


C53 — C52 — C5 1 


121.0 (4) 


/-if ft f -7 ftf >l 

C52 — C53 — C54 


1 1 O O i A\ 

118.8 (4) 


ft" r" ft ftf ") TTfO 

C52 — C53 — H53 


120.6 


ft f a ftO TTO 

C54 — C53 — H53 


1 1A z' 

120.6 


ft c O ft r /i ft /I A 

L5j — C54 — C49 


122.2 (4) 


ft CI ft C /I TTC /I 

C53 — C54 — H54 


118.9 


ft /( ft ft f -I TTf /I 

C49 — C54 — H54 


118.9 


/ft 1 ft ftff TTf f A 

010 — C55 — H55A 


1 AA C 

109.5 


A1A pf f TTf fn 

010 — L55 — H55B 


1 AA C 

109.5 


TTf f A ftf f TTf f n 

H55A — C55 — H55B 


109.5 


ft. -i ft ftf f TTffft 

010 — C55 — H55C 


1 AA f 

109.5 


tree a rrc uccr' 
— C55 — HddC 


1 AA C 


H55B— C55— H55C 


109.5 


N8— C56— C49 


122.3 (4) 


N8— C56— H56 


118.9 


C49— C56— H56 


118.9 


012— C57— N7 


122.3 (4) 
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p n i p -"> -"> jtti 

Cz 1 — Czz — till 


1 1 o o 

118.8 


ai i pen pro 

(J 1 z — C 5 7 — C 5 8 




122.6 (4) 


C 1 7 — C22 — H22 


118.8 


\in prn pi z™ O 

N7 — C57 — C58 




115.0 (4) 


07 — C23 — H23A 


1 aa r 

109.5 


f ' s ^> pro t~^cc\ 

C63 — C58 — C59 




1 1 O A / A\ 

118.0 (4) 


(J 7 — Cz3 — Hz3B 


109.5 


p p-> pro f~' c n 

C63 — C58 — C57 




1 1 A 1 / A \ 

119.3 (4) 


Hz j A — Cz3 — HziB 


109.5 


pen pro f~' c ~i 

C59 — C58 — C57 




122.6 (4) 


07 — C23 — H23C 


109.5 


p / l\ pm p r o 

C60 — C59 — C58 




121.1 (4) 


H23A — C23 — H23C 


1 AA C 

109.5 


C60 — C59 — H59 




1 1 A A 

119.4 


HzjB — Cz3 — HziL 


1 A A C 

109.5 


pro prn ttca 

C 5 o — C 5 9 — H 5 9 




1 1 A A 

119.4 


xti ^o a rn 
JN3 — Cz4 — CI / 


1 OA H f A\ 

lzU. / (4) 


prn p 1 / n f~*£, I 

C j 9 — C o U — C o 1 




1 OA O / A\ 

lzU.o (4) 


N 3 — Cz4 — Hz4 


1 1 A *7 

119.7 


prn P X P, TT/TA 

C59 — C60 — H60 




1 1 A / 

119.6 


C17 — C24 — H24 


1 1 A "7 

119.7 


p pi PPA TT/"A 

C61 — C60 — H60 




119.6 


i"VA /"I --\ z~ XT/1 

09 — C25 — IN4 


122. 0 (4) 


r~\ s r\ PP1 P /" A 

C62 — Col — C60 




118.3 (4) 


uy — czo — czo 


1 T) O f A\ 

IZZ.o (4) 


p p n p< /. i p /- /i 

Coz — Col — Co4 




lzO.3 (3) 


N4 — C25 — C26 


1 1 C O S A\ 

115.2 (4) 


p~<pa p pi p p /i 

C60 — Col — C64 




121.2 (5) 


C31 — C26 — C27 


1 1 T O / /I \ 

117.8 (4) 


p / 1 pp"> f ' / O 

Col — C62 — C63 




121.3 (5) 


C3 1 — C26 — C25 


123.1 (4) 


Col — C62 — H62 




119.3 


C27 — C26 — C25 


1 1 A 1 / A \ 

119.1 (4) 


ppl pi/"i TTZ.TO 

C63 — C62 — H62 




lift i 

119.3 


p O / P ~7 PIO 

C26 — C27 — C28 


1 OA /I /f\ 

120.4 (5) 


pro p p o pp^ 

C58 — C63 — C62 




1 OA A f A\ 

120.4 (4) 


C26 — C27 — H27 


119.8 


pro p / "> TT/'') 

C58 — C63 — H63 




119.8 


C28 — C27 — H27 


119.8 


pi /'^ /- < / "> IT/'') 

C62 — C63 — H63 




119.8 


r?Q r?s r?7 


191 ? (K\ 

1Z1.Z 






1 OQ s 

1 U7.J 


C29— C28— H28 


119.4 


C61— C64— H64B 




109.5 


C27— C28— H28 


119.4 


H64A— C64— H64B 




109.5 


C30— C29— C28 


118.6(4) 


C61— C64— H64C 




109.5 


C30— C29— C32 


121.1 (5) 


H64A— C64— H64C 




109.5 


C28— C29— C32 


120.3 (5) 


H64B— C64— H64C 




109.5 


Hydrogen-bond geometry (A, °) 


D—K-A 


D — H 






D—R-A 


02— H2-N2 


0.82 


1.93 


2.649 (4) 


146 


05— H5^-N6 


0.82 


1.88 


2.606 (5) 


147 


08— H8-N3 


0.82 


1.85 


2.580 (4) 


147 


Oil— H11-N8 


0.82 


1.92 


2.638 (5) 


146 


N4— H4-06' 


0.90(1) 


2.08 (1) 


2.965 (5) 


171 (4) 


N5— H5-09" 


0.89(1) 


2.05(1) 


2.932 (5) 


170(4) 


Nl— Hl-012 ia 


0.90 (1) 


2.10(1) 


2.984 (4) 


169 (4) 


N7— H7-03 


0.90 (1) 


2.14(1) 


3.039 (5) 


178 (4) 


C6— H6-04™ 


0.93 


2.56 


3.452 (5) 


160 (4) 


C24— H24-06 1 


0.93 


2.58 


3.374 (5) 


143 (4) 


C35— H35-01 v 


0.93 


2.56 


3.436(5) 


157(4) 


C39— H39-09 11 


0.93 


2.52 


3.319(5) 


144 (4) 


C19— H19-O10 vi 


0.93 


2.52 


3.429 (5) 


164 (4) 


C53— H53-07" 


0.93 


2.37 


3.266 (5) 


161 (4) 



Symmetry codes: (i) -x+l, y+1, -z+3/2; (ii) -x+\,y, -z+3/2; (iii) x, y-\, z; (iv) x, -y, z-1/2; (v) x, -y, z+1/2; (vi) -x+2, -y+l, -z+2. 
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